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(57) Abstract: 

PROBLEM TO BE SOLVED: To form a contact hole by a 
self-alignment method without causing damages to an 
etching stopper film and degrading electrical 
characteristics thereof. 

SOLUTION: An interlayer oxide film 11 is etched from the 
aperture 15 of a resist mask by a plasma etching method, 
using processing gas made of rare gas mixed with CF 
base gas to form a tapered portion 16 at the shoulder of 
a silicon nitride film. Also, a silicon oxide film and a 
silicon nitride film are etched in sequence from the 
aperture of the resist mask by the plasma etching 
method, using processing gas made of a mixed gas of 
rare gas, C 4 F 8 gas and CH 2 F 2 gas. 
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[0 0 2 9] ^©#W!©fif*«l 6tCJ:SiNK*: 

40 [0 0 3 0] 

mmvmmojm] jkt, m®s:#^bT3©^© 

iz <fc ^^^S©«ig^ta^^ SrSMB t S fe*© 
«®S»iMK:feWS«ffiB«RtS:^i-H. EI 2 -EI 9 
50 [0 0 3 1] HllCfe^T, Hi^fls^K, 2«^ 
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tmm i ±izi&f&2fttmttMmm. 3 &yv nyw. 
umaxr, mum bmm. 4&y-h 

m, 8immti\Mi(D±izi&f&2tu ^.v^yfom 

[0 0 3 2] g|2~Bl9tt > Z.(Dmfo<D%MZlS\1Z>-' 
&©i£gXg£8o©irffiT'«U£^©T'&y, 3;ft<b 

3©^©^ffi©i=r;i/:7y5-f h?&&:£ 
Steffi*!-*-*. 
[0 0 3 3] ftf, EI2{C^t-<J:e){C, ¥#f*i£Kl_L 

fiScU 3©i^~x VW-y^T.V £.LX3Lv=3-y>f 
trftw m&<r>w-y<D>f-vM\mz. ?- h«s 

[0 0 3 4] &{C, EI3iC^-rJ:e){C, >f-hWg4fe 

(P) &if©>f;*>?£AJCj:y, H4©«T?»4. nS©V 
-^/Ki/>f>1S«6S«gfiJt-rs. 3©i:£©&A:i;i: 

iggt*iv\ *iefflCMOS-eiip^©y-^/Ki/ 
-f HMIKc 1/ y * W** - > T'Sfclc&A b fc i: 3 

[0 0 3 5] 04lCj5V*«fc-5K:, ^i-7NCD^® 

^flMcMM** £ fc*©ifflg^t)g 7 fc, 3 <D^15nmit 

fcSfKffll3^?»&Sxv^>^hv/<-R8S:, 3©*§ 
^50nmi£«U $ e>tC*©±K:«|8llMfcK 1 1 &*§9W 
So SHSBfef 09171*. SffcK8#. fi^#»l£ 1 ^ 

©{£*!& J3 «fctW- h©jfcy h -V U TTBttlRLhJC^fr 
[0 0 3 6] &tc, H5&#HBl/r, ARfflgfUKl 1 

i*. «cceT??aas*i7— # - >©mia{c«t y 

li^ltft^. if fc «fc 5i y ^/ ^ >y ? (C J: 

yBWbBtS:xy^>yLT¥«'fbS:tfv\ Jfr»tJii 
lfeJKBRf*. &IC H 6 (ojrfie)^ JiimtJRl 
l©±tC 3ffe©3>*? hjfc-;i/fc^^sfc«>©i/ 
1 2 S^STS. US?* hTJitC 
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»Cfi«fi&lfc]R«:# LfcV ^^§£•^CO V NTUiB^-r^o 

[003 7] mz, US/'X|V^->1 2&VX*i:L 
T, ICP. BGWffOBWfS^XTSrffl^-C, (A 
r, He&if©^ffi#X) fcGtfatf:**:©*^*** 
(##X/C 4 F 8 #X&) T\ SfbR8lC*fLTi»RW»C 

jviqri lroxy^^fcfri. 3tucj:y > Ei6ic^ 

"*-«fc-5lC ^Bl8©Mg|UC^-A°-#^?5c£4x£ n 
[0 0 3 8] 071*. Xy*->$r#*fcl/rAr/ C 4 F 8 £ 

10 *L7*~tmX*3bZ> 0 E!7(C&Vvt, at*, SSfbK©WM^ 
i/^x h©Hi§nSi:©ggii£ b li-r- cDffra, 

^^hwaaw.osMm-r&ofciig, •€-©i**tfc«fc«v 

-^>&^-f££&^a£a=0.05#m(C8^-f£o 
[0 0 3 9] 3©i:£, n^^^h*-;!/©!'^^^ 

#Xi:UT, C 4 F 8 **7.ilAr^Xi:©zl^X&fflV\ C 4 
F 8 i;Aril©Sg*ifc$:12:150{caS^t- Sfc, H6tC^-r 
J: o \Z, Jf- bW&4 ©fflKM^ e>300~400A©&fiiC 

20 ffi5fe§ 0 x>y^>y^©^Xit$:i^i--53i:{C 

ioT. -5 s — /^-sjKfS-rsfiBa&nsrrsiii^s 

[0 0 4 0] H8»C^t«fc^K:, T^-f^>hf 

jtf^JtSraWWcjftSi iC J: tj h«fl|4: 3>^r^b 
7j>-;i/©2/a-hS:Siti*tc, x>v^->^-r^3i:^ai 
«Efe. ±IB©MT'tt, Ar^(CC 4 F 8 ^X$:M-&L 

fe^&fflv^^ -mz%%7s (?&m.tfx) tc, ii 
-y\°-?:^t--g.3i:^T'^ toymMtt^nm-t^z 

[0 0 4 1] mz. ±|BfflXiB©«fc. H9JC5Vr«fc-i 

* 0 Xy^>^*xliCl 2 ilHBr$:M^-2)3i:tCj;y, T 
^©^ftJKlC*fLT]«^i:bT-^-ftlK (SiN«D 8©M 
*ttx«y^>^ffi^ 0 3©jgr»bJKx«v^>^ 
©Xh'yA-I (SiN) (DX-yWyirnM-ei*, Mm 

40 fbBHHRifc&2oeiitfc-f<&. 3©j:e>^-r*i«, jfra 

*»oTt). ^*-S«ffi4:©S/a-hS:EBBi-S3i:«5 

I7f^-?:ffll^m Cl2fcHBr©^i6*S:100/3 
Occm, Bt^jlOOmTorr, _h§P'B*I©RF«;fr£:500W, TSP* 
SS:iO0Wi:U , rxv^->i) r Lfc4:*, ^bMi:SiN©5g 
WJt Sr20JSJLh©JCBWJfr**ttx v v 
ffi^So *©«. h*-;i/Sr»«HWTfS«>a 

50 hfcJBj«-f5££#ffl3fc&. 
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[004 2] SLbSffl htc&o tC Z.(Dmm<DjmiZ J: 

[o 04 3] mmm&i. 010-01312, zom 
y, n— iBi-3i5#£*vf©T% fflSLfcswtt 

fc£U z:©0i Olcfc^T, nyztVUs 
-)i*Mi$-?s<gB§wr<mi* a , us?*. - y<z> 

[0044] ±IB<DJ: e> fei^lWKSittfDflBiSrJKRlW-* 

feft©-Ta®st»ufcjDes:JBiTK:3ws-rs. m 
s„ rtKciu, mi o\zii<t&o\z, mmm\Mi i 

©±tc l^'x h/\ c #-> 1 2 jWg*S4xfc«BiS:»«. 

i?;U77^*>RcJ:yn>#? h*-;b£^&-rs 

[004 5] ^{c, i/^h;^->i2?:v^i:l 
T, ICP, EOMSkOflBBit^XvSrfflv^, (A 

(##X/C4F 8 #X^) {CCH 2 F 2 ^ &t&ft[I L 

•e, sf uk 8 tc*f LxmRmzmmm n©i>yf>y 

Ar/ C4F8/CH2F2=150/12/5~20sccm , 12Pa , V -X A C - 1 

200W , y w y - i60ow 

hr^^@a=0.lMm, B'=250nm(Z)i:^ CH2F2=20 
seem (B=200-250nm) 

tf- h 53St£*Ia= 0.1 mid, B'=550nmiZ>i;£, CH2F2 = 10 
seem (B=400-250nm) 

3(7)x^^>yfc33V^T, 01 1 fojVtJ:e>lC, CH2F2 

[0 04 6] Ull ©BTfaVt, Olfi^JKy '> 3 > 1 7 
©tf*l^#>£&Ste, CH 2 F 2 ^!)Dft5:#<-r4xliliaP 

BBPSiadB .fctfa' A^SV^if-?^ 2/ a Lift 

<&«©t?, cH2F2^&aa&#<-fSik:wfe-g>o 
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CT, CH 2 F 2 ^^0*5:=i>hn-;bi-ti«J;^ o 3 

*ucj: y„ -r*^> a >©#*-rsti«&iwre£s 0 - 

[0 0 4 7] U <y hgP («flS) T* 

gffcJB&ax >y ^ u- Mitffc < ft y (agffcBSBifiifc 1 
©KK Jt;-;i//£©xh>y^-^x>y^>^n-So 

[0 04 8] Riit&EEbfei-Mc, zwm&cDMMlzj: 
tilt, #^/G4F8^*JCCH2F2^«:*&DLfc^ 
*T? ^"5 X7I >y ^ > ^ & ff e> J: 3 K L £©T% ^ -;b 
{RJM^©^*^ i/ 3 > ©tfSIS&mic J; y , Y - S MSP© 
* h y / 'C-RSrfiai U h izft-? Z> J/h-Nv-j; 
>$r5t«-rs^[WI^lc, *-;w£®SSfbBtS:liS5*U n 

[0049] it. ?.(Dmm<D]mizj:n& mmmt 

20 8©|&;££|ip#fCfTe>3£#-e£.S> 0 a&tcry2/>y 

■Mfrcssfcfc&ic h«ffi4^M^-r-srt^< 

[0 0 5 0] 01 3{±, r®HKSffl?K«ifCS3l-JS3>4t 

9 hT^-^m^mmmm^-tmmmx^i,. mi 

3tCfiv^, W¥^!©^Xvx>v^>^Stcj: 
•J n > * f H *-;i/«© 2/ U a 8 

-;KDX>y^>^$:, x>>f>^i: LTC 4 F 8 /Ar= 
12/150sccdi(CCH2F 2 5r^a(10~20secm)^{in L^t;© S: 
£EA0.8~i.3P&Tfffii:, 8fc*y vh©±a$tf5a 

x v =f- y fftfx h >v y-f -5„ 

[0 0 5 1] -5?. Rxy >y h(Z)±g|5#ia©7-**fi/"2/3 
>M 1 7 (DfrMZ. 'J >v MSaptcii^jKS'S/ a >s& 

40 ^ y >y h /£gPT- li y 3 >S8f bR 8fflli>f> y*Qiff 
U '>y3>SffcK8l4»<3S;* Q 

[0 0 5 2] Z.(D^M\iBiXV y h(Z)itIy*^0. 15 ^m© 

i: gMcft y , y v h±gpft i:*©^v ^(*- 
;i/#^o.3/tm) T*itm\M<Dx.y?-yifi<- h imnoo 

nm/min, ^-fbM©x^^>^l/- M£<100nm/niin{cM 
Jfa500nm/nun, ^ bM©x >y ^ y V 1/ - h y$j500nm/inin 

[0 0 5 3] Z.(D^O\Z\Z?^(D-f=yX^^v : f-y J f^. 
50 «S:ffi^fe3>4r^ h^-;uoxy^->ir«:±gffifefl:T? 
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V NT is U 3 >£ffcK 8 g £tfMBgKfb|£ 7 &x*y ^> 
"tSXSKlfeV^T. RIE - lag©fc«XC|fe*. U y W£ffl© 

©HP*««Jtii:fcS. 

[0054] ±m<D£oizz.(Dmt&<DMmT'\Z. 

Km<D>f- hms<o±tc»3^ y . ^- bwrnizm* u 

v h»jWBfiRS4x*«^tc 3>**h#-/i/j!W-h 10 
Wi£ 2/ a - h -t z> z\ £ & < LTffln-tz Z £ ifi bT 

[0055] &j£mmLfc&-5\z. z<Dmm<z>Mmiz& 
tat. saD^«(*tcj:y, *-;i/{is^©^i<:^>3 

3^NSrB!B*U #9**J£fcLfcS-tt&££#T» 20 
[0 0 5 6] HS6©?£f®3. HI 414, 3©#&ll©^Jfe 

«®4jitc^*»^=i>'^^ htf;-;n 8 S:[W[^{Cgflp-r 

[0057] mwmmtimi 1 ©x^^t^c, 

3>#? hjfx-;H SfeBBP-tSifctf-CSS. 
[0 0 5 8] &£, 33T\ 4*-h«ffi4l4. ftfi©#« 

fc-ea&oTfc.tvv, y-h«ffi4±©gffcB{8 

14, l^®^"eittWUfcES10®ffitS:?gfiRt-«IBlC 

[0 0 5 9] fiiLhSWLfc.fc^lC, £©*j6©JgflMCJ: 
*U4\ 12^:77^ >li§Pt^'- <^©3 40 
Njfc-^&WmciWP'egS. 3*UC J: y *fifcxg 

[0060] mmcmm4. His-ann -©#§ 

ttW§-tSfetf>©Ht**>6. HI 51*. DRAM&iflC-ft 

ft* ^f&S£g©i£ii&*flc fe Its BnSMBg 
H, HI 614, -€-©3FiifflBiS:as-tHT?»y, -€-©?&^ 
T*©»iffi#Hi 5tc*:&. Sfc, Hi 7(4. xyf>y 

=raK&ittifl-rsfc<fb©wffiH"e*s. 
[0 0 6 1] &tc, *BS*iSfc:o^TSW!-f s. Sfcf, 50 
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hi siz^tmmmmi i©j*ik*t?i4. mmnmrn 

1©H2~H6 tmfenjMZfto. mz. Hi 5CD^ 
We, 1/5?;* h 1 2©BBP*»e>, 3>#^ h*-;i/ (#| 
*J4\ tfy h^-f >3>#? h*-;i/) l 5©r?#-> 

f>4 (££(4, M»*£W4»?- KHQ ©HNg&gF 

* y, *-;]/© ^{c-y- h *«©*¥»£©--»#** 

[0 0 6 2] 3©^C£oTl3it£ft£3>#? 
-;H 5$rP?L-r-S>t, xy^>yi4£ffcR8©#¥8|J 

# 1 9 lc»tS 0 -jBBcJSf UK 8 ©WSMCtt^K^S/ 

tt^rt* 2> a >fifc8-#fl* L-»f>-r < , H 1 7 {C^rf J: 3 
fc, Bi\&8<Dlg±K\*Ttf&i'a>tSll 7jWf&*3ft 
So i©W»T?x*;^>^*qitT^*i:, &fUK8©Jff 
ffl&xy^>4r*SBjrj&T»l4, ^-fbJl8©/jfg|HCtjf-*3K 

s;s/ a »«03W»f*f b-^-t < * y , SftK8 * 

So 

[0 0 6 3] £©J:3*g@fc<BJgflMC;fcVvr, J/ij3> 

2/ y a >Sf fcK 8 ©±DBSPfc— feBEUiOfiS TfJft^s 

J;e>(c-rs= Hi 5~H1 Glzijkir&oiz, 2#<Dtf- 

>f-h«&4©fgpg©0. 1^©SSW±T'. 

©^iv\ Ufetfot, ziy#9bifr-J]/t:Sa£ffizm 
J&-?Z>m&. 2*©^- h«fi|4 &MF^fiIfCt4. 
KPi©l. 2^fRi:©S${C-rs o 3>^^hrf-N-;i/© 
JBaSr22faoy-h«ffi4ffl|8IWtC«fL<i:S»^lC 
14, Jg»2Zi:S«a©m4, l. 2^PRi:i;«;So 

[0 0 6 4] R±:Hft?l!b£J:e>(C, i©HS6©^J»fCj: 
tit4, 3 > * ^ h * -;i/©fl7b^ tK©7K¥SP^ v tc^s 

<fce>^s-ex>vf> £ ©t, */ y 3 ymm&> 

[0 0 6 5] ^©^ffi5. H18—H1914, Zl©f§ 
fft^f ££i*©H''t*&'2>= HI 8, ^19^*), D R A 

m& &zimznz^mmo)wmm.iz&v&ffiM 

flKtSr^HT?**. 

[0 0 6 6] H&#fl§b^^«b. £©HS6©7§a»ffl-fe;i/ 
7T5>f>3>4f^hJg(«*jSS:8Wfi"t* 0 
©^JB 1 T'MW L t=.m 2 ~H 6 ©X@ $:^T, Hi 8© 
J:e>&-fe;i/775>-f>3>#^ h^-;^^^^ 
3©i:g, Hi 8lzm-f£olz. ^-h4|ffl©S[g 

Th<£ (H^B©Tf^) 0. 2^m^TT% h« 

^4ra©iPii:^'fbl«©«©^^ (H^a©tNS) 
f4MffS:1BIW , t6i4:lCj:yr^^ hJ:bA/B$:2. 
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[0 0 6 7] r^tc, R^ffifeff-pJIKiMbBli i £ 

©*#aBi"r*. 3©£&^bll^bj^im#T 
Eli 9{c^-r<te)ic, hsfc-;i/BBPH3f 

[0 0 6 8] &L±miLfcJ:$iZZ.<D9ffiitmmzj:ft 

[0 0 6 9] laiow^jBe. H2ot±, z-cDmrnrnm 

fc«)®e|-e&<5. ZKDH2 0^ DRAM&iffCf^S 
£©3&i£©7&JHiC£trvrHU 02 0{CfcV\T, X 

•7CVDi6BtCJ:»J«a)W-*. 

[0 0 7 0] 3©Si0xN y JK(i, 2/'j3>SffcRtCJt^ 

J£Lh, ^20^RJ:©7T-*X • T--;i/^TOc Si 
«SW fcKfflx y ^ > y^t'lii *j=f-v>f-& tuc < v \ 

Z © J: 3 X h y A-fll#Si tf)|g|f| ICS < &*U;flHt« 30 
fex>y^>^Cfet>TSitC*fU+^C^Jt^SS«T'$ 

[0 0 7 1] Xy^^teECR, ICP^fOlSBfflf^XV 
X >y ^ > imnX\ C 4 F 8 /CH 2 F2/Ar/02^**X Srffl 
V*"tfr5. C4F8^*7. J f>CH2F2^)!3^(Z)7 : -*^^ N >a y\Z 
«fc»J, ^bKT©Si0xN y Rttx^>y;fr£#i|Sft 
Se>KSi©ffltWci£<&oTVv&a&. Iffl^^t 
{iX<y^>^il^C< V\, ^©i^fCX h -yyC-JBIfC 
SiOxNyK&flJfflU ae>JCj|WKIS:lfi'tii:lCJ:»J, IK 

[0 0 7 2] J&LfcSiWl/fcJ:-5JC, d©3a6©J§?MU;:«fc 
[0 0 7 3] HS£©7£B7. 02 1~H2 7l±. 
i nm&tft&t) fc-*Sfc©T**&. 50 
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[0 0 7 4] HiB«:#fl8l,fc#e>, ZL©Jg£fe©7gJK©-t? 
So H2 lfCas-TA^tc, flffifflfeftlgl 1©± 

U*)*g&T^©bi/'X hA#->T'J:V\ £ 
©02 1 liT©^- h«14 J&£©rC*->fcfi;fa£*5 

[0 0 7 5] 02 2lZB-tJ:tlZ, Ui?X h 

->1 2&vx^tLT, K^Wxy^^fcfcy, g 

f bKKj^sBMfcl«©x > v y foygfe WSW 

ft(>25)*ffT», JgfflRftAKl l©x^>^S:SfbBl 

©— 0>J&^f. 

: C3F6=1 6 scan, Ar=150sccm, CH 2 F2=1 Osccm 
JEEfc: lPa, V-X/N'C- : 1200W, /^TX/N'C- 
: 1400W 

i^Tfli. SS^flSHOPJfflwTiB'ra&SApplied Materials 
Inc. ^©Centura™ HDPDielectric Etch System&fflV* 

[0 0 7 6] ^©J:e>agfefr"T?Xy^>4f-rftfc£. Sfb 
«Wc>IWS»ftBI©xy^>y©Sf^ GBKifc) ^25J^ 

^--»uB8pa5©Sf bK 8 ©^T^i'jnr l * e> ^ t 

^. ^©^SfeiW^lB-rti. #Pffl 5 P7-161702^?gT'ffl 
^^^^lT^^S C4F 8 ^&il'5:Ml&V^, C3F 6 ^*X 

[0 0 7 7] 02 5{C^Lfccfce)lC, 0.3Mimfc-;Ml© 
1 . 0 /iiD3lN-MBC*f-t 5 X >y ^ > *mm.0MTFmt>\ C4 
F 8 C3F 6 ^X T? ttC/FJt#BI D ©#ft 
C3F6 ^*X©^x^^>y3||S©i£T^vlN 

[0 0 7 8] H2 6{CjjVt .fc-iJC, ^^-hUi/'X 

NJCjJttSiaWHildu C 4 F 8 i: Q$st\*lb*.*)Wb*)1fi 

C©-g•*tlS,^e*«©^^^^C«^:^JC3F6^X 

©**H£v\ i*ittifs»fl*T«BS©±Tl4|J8 
fflfcft^i&v^ J6U:©ri:A^e>, HI2 lT^htz.£o 

\z. mmft-z<7>wm>*2 5>xhBt«uT=bx>v^> 

[0 0 7 9] #UC, H2 3{C^-tJ:e)tC, l/i/'X 

sp6 -12765-9^7?^ $ ^•5CH2F 2 ^©*'X S:M , 
Sfl^*^SIWtM©xy^>^©SO^ GWUt) ^ 
/hS < «iS (~0 . 2) J: ^ ft >f x -y ^ > y&ffT? rr > 

*^hBBP»*wm-t**-e, fiflslK8, ^l^bM7 
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[0 0 8 0] a±<Z)J:3{C, i©^fl6®?gBHCJ:*Hi, 
«ftl3!/^Sft»lc «fc y , JWaKi: * N >v ^-Ki: ©iBiRJ* 

Sfttffai:-*-*. io 

[0081] mm<z>MM8. ±m<z>mm<mm7 tmm 

IZ, EI 2 1 ~0 2 7 {i. 3 (D9&m<Z>mm(D&M 8 (C «fc & 

[oo8 2] rnm^MLT, z.(Dm&<Dmm<Diz jvy 
rzjyziyjur hjmjm*mMr&. net. mm<D 
mm i jcfev^rsw! ufeH 2 ~m 5 1 m vnimzmz. 
mz. mm<DMM7T*mwLt=.m2 KDumzmz* 20 

[0 0 8 3] mz. M2 ZlZm-T^OiZ, \/V7, bA# 

-yi £LX. F5-fxy^->yicj:y, m 

iumzm-&mm<n3Lv^y>f(Dmi$ (mm 
t©— w&avr. 

#X : CF3O0FHCF3=l 8 seem, Ar=150 seem, CH2F2=1 0 
seem 

SJj: lPa, V-X^C- : 1200W, A-fT*^ 1 ?- : 
1400W 30 

[0 0 8 4] Z.Z.X\ CF3COFHCF3 tfXtCfcwm, Mft 
mMtt^ttiX^&ZLtizk y jfc-^rt-^fflifliWfc-r 
3K^£/a>S:fflIffiI-rs«*«^l5Sfe»lC. C 4 F 8 
IZifc^T 0.3 Aim /jA-;i/#©1.0/im !fx-;H(C^tS 

[0 0 8 5] R±©<fc-i>{c:, ~ffl|S8£©J§8BKC«J:*ltf. 
3 tltC «fc y , Ar#J* ft £*©## X tCCF3C0FHCF3^'X 

«Bfeft< «riB 4: * y , mamtftpLtts tmzv- b mm 
Stttfisut-rs. 50 



11-330046 

18 

[0 0 8 6] mfc<mms. H2 8~03 2tt. ZLOM 

wnm&vmffiQ iz &&^mmmi*:(Dmki5m* 

SW+-6fcA©H"e**. 02 813;, DRAM&i;*fC-ft 

BTe*<5. H2 8©4ffi&tt. mi<DW&iim£mVT*$> 
V, H!M3F#tt. |SM?P3«-r©T% SKUfcSMBtt 
fefc'U z:©02 8tc;fc^TWu l4aKft 

k 1 1 <D±Kjmt£tifcrnmmfrbte&5mi3j}j& 

1 2 IZJxMMilM l 4 ©_ycH&fcS;rw ffiS©fiH»cA 
#--yV£tit=.yx b us;* N 

[0087] j3w&$&¥mima<Dm&&jmrir& 
£&©}&» 1 tc as v * xmw i>tzm2~m5 tmojimzm 
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